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(54) MANUFACTURE OF ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the manufacture of organic electroluminescent element, which can 
manufacture organic electroluminescent element at a low threshold voltage without generating a damage in 
a structural film of an element due to the electron, by using the mixture gas, which is composed of the 
predetermined component, so as to form a film of a negative electrode with spattering. 
SOLUTION: Patterning of ITO as a transparent electrode is performed onto a glass board, and this 
transparent electrode is fixed to a board holder. Continuously. TPD is deposited so as to form a hole filling 
and transporting layer. Furthermore, 8-quinoline aluminum is deposited so as to form an electron filling and 
transporting and light emitting layer. Continuously, Ag-Mg alloy is used as a target in DC spattering so as 
to form a film of a negative electrode. At this stage. Kr is used as a gas. Finally. Sin, is spattered so as to 
form a protecting layer, dnd an organic thin film electroluminescent element(EL element) is thereby 
obtained. When direct current voltage is applied to this organic thin film electroluminescent element in the 
N2 atmosphere so as to continuously drive the element at a constant current density, green light emission 
can be confirmed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of organic EL light emitting device which uses Kr and/or Xe for spatter 
gas, or forms a cathode in a spatter on organic EL light-emitting-device structure formed on the substrate 
using this and one or more sorts in Ar, helium, and Ne of mixed gas. 

[Claim 2] The manufacture method of organic EL light emitting device of a claim 1 that the working 
pressure of spatter gas is 1 0Pa or more. 

[Claim 3] The manufacture method of organic EL light emitting device of claims 1 or 2 that Kr and Xe 
content of the aforementioned spatter gas are 90 - 100%. 

[Claim 4] The manufacture method of organic EL light emitting device which forms a cathode by the 
spatter by 1 0Pa or more of working pressure on organic EL light-emitting-device structure formed on the 
substrate. 

[Claim 5] The manufacture method of one organic EL light emitting device of the claims 1-4 that a spatter 
is a DC spatter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the cathode which supplies an 
electron to a detail at a luminous layer further about organic EL light emitting device (henceforth an 
organic EL element) which used the organic compound. 
[0002] 

[Description of the Prior Art] In recent years, organic EL light emitting device is studied briskly. This makes 
a thin film hole transportation material, such as a tetrapod phenyl diamine (TPD). by vacuum evaporation© 
etc. on transparent electrodes (positive electrode), such as tin dope indium oxide (ITO). With the element 
which has the basic composition which made the luminous layer fluorescent substances, such as an 
aluminum quinolinol complex (Alq3), furthermore carried out the laminating, and formed the metal electrode 
with the still smaller work function of Mg etc. (cathode) 10V It is observed by several 100 to 1000 cd/cm2 
and very high brightness being obtained on the voltage of order. 

[0003] It is thought that what pours in many electrons to a luminous layer is effective as for the material 
used as a cathode of such an organic EL element. If it puts in another way, a smaller material of a work 
function can be referred to as suitable as a cathode. Although there are various things as a small material 
of a work function, as what is used as a cathode of EL light emitting device, MgAg and AILi which are 
indicated by JP,4-233194.A, for example are common. Since the manufacture process of organic EL light 
emitting device mainly requires the vacuum evaporationo using resistance heating as this reason, the 
source of vacuum evaporationo has the situation of being naturally restricted to what has high vapor 
pressure at low temperature. Moreover, since the vacuum evaporationo process using such resistance 
heating was used, the adhesion in a film interface became bad and it had also become the factor in which 
this controls an element life. 

[0004] Using a spatter is also considered as one of the vacuum membrane formation. However, although 
performed by the conditions of 0.5-1. OPa of gas pressure using inert gas, such as Ar, in the case of the 
conventional spatter, the atom and atomic group by which a spatter is carried out as compared with the 
case of vacuum evaporationo have high kinetic energy with a 10 [ several ] - a number of about 100 times. 
For this reason, when direct spatter membrane formation is carried out, the damage by electron will be 
given to the luminous layer formed from the organic substance. When many ionized electron more 
specifically collides with the organic EL-element structure, an element composition film receives a damage, 
electrostatic breakdown voltage falls and voltage is impressed to yin^and-yang inter-electrode, leak is 
produced and it stops functioning as an element. 
[0005] 

[Problem(s) to be Solved by the Invention] At the time of membrane formation of a cathode, the purpose of 
this invention is low threshold voltage, and is to offer the manufacture method of organic EL light emitting 
device which moreover does not give the damage to the composition film of the element by electron. 
[0006] 

[Means for Solving the Problem] Such a purpose is attained by this invention of following the (1) - (5). 

(1) The manufacture method of organic EL light emitting device which uses Kr and/or Xe for spatter gas. or 

forms a cathode in a spatter on organic EL light-emitting-device structure formed on the substrate using 



this and one or more sorts in Ar, helium, and Ne of mixed gas. 

(2) The manufacture method of organic EL light emitting device the above (1) that the working pressure of 
spatter gas is lOPa or more. 

(3) The above (1) whose Kr and Xe content of the aforementioned spatter gas are 90 - 100%, or the 
manufacture method of organic EL light emitting device of (2). 

(4) The manufacture method of organic EL light emitting device which forms a cathode by the spatter by 
lOPa or more of working pressure on organic EL light-emitting-device structure formed on the substrate. 

(5) The manufacture method of one organic EL light emitting device of above-mentioned (1) - (4) that a 
spatter is a DC spatter, 

[0007] 

[Embodiments of the Invention] Hereafter, the concrete composition of this invention is explained in detail. 
[0008] the organic light-emitting-device structure top by which the manufacture method of organic EL light 
emitting device of this invention was formed on the substrate — spatter gas — Kr, Xe. or these mixed gas 
— using these and one or more sorts in Ar, helium, and Ne of mixed gas, a cathode is preferably formed in 
DC spatter and working pressure of spatter gas is further set to lOPa or more preferably 
[0009] Although spatter gas may be Kr+Xe of arbitrary quantitative ratios, Kr or its Xe is desirable and 
especially its Kr simple substance is desirable. By using Kr and Xe. it is hard coming to ionize spatter gas, 
and generating of electron also decreases. Moreover, when Kr or Xe, and 1-3 sorts in Ar, helium, and Ne of 
mixed gas may be used and it uses such mixed gas, the partial pressure of Kr or Xe is made into 90% or 
more. Thus, by using mixed gas, there is little injection power and it ends. 

[0010] As working pressure at the time of the spatter of such spatter gas, 10Pa or more and about further 
12-50Pa are preferably desirable. As for working pressure, considering as the highest possible pressure is 
desirable. If the pressure of spatter gas is high, the metal atom and atomic group which come flying from a 
target become that it collides with spatter gas and is easy to be scattered about, and since a free process 
decreases, kinetic energy will also become small. Although the damage to the organic EL-element structure 
falls when setting working pressure to lOPa or more, spatter gas may be one or more sorts, such as Ar, Ne, 
helium, Kr, and Xe. However, if the aforementioned spatter gas containing Kr and Xe is used, a damage will 
decrease more. The organic EL-element structure means the organic EL element before cathode formation 
here. <BR> [001 1] Although the RF spatter using RF power supply as a spatter is also possible, in order to 
lessen the damage to the organic EL-element structure, it is desirable to use DC spatter. As power of DC 
sputtering system, they are 0.1 - 4 W/cm2, especially 0.5 - 1 W/cm2 preferably. It is a range. 
[0012] as a component of the cathode formed in such a spatter, in order to perform an electron injection 
effectively, in order to raise metallic element simple substances, such as K, Li, Na, Mg, La, Ce, calcium, Sr. 
Ba. aluminum, Ag, In. Sn, Zn. and Zr, or stability, the thing using the alloy system containing them of two 
components and three components is desirable as matter of a low work function As an alloy system, Ag^ 
Mg (Ag:1 - 20at%), aluminum-Li (Li:0.5 - 10at%). In-Mg (Mg:50 - 80at%). aluminum-calcium (calcium:5 - 
20at%), etc. are desirable, for example. Therefore, as a target, such [ usually ] a cathode composition metal 
and an alloy are used. 

[0013] Moreover, what is necessary is just to set preferably 50nm or more of thickness of a cathode thin 
film to lOOnm or more that what is necessary is just to consider as the thickness more than [ which can 
perform an electron injection enough ] fixed. Moreover, although there is especially no limit in the upper 
limit, thickness is just usually about 100-500nm. 

[0014] The organic light emitting device manufactured by the method of this invention has a cathode on 
this with a positive electrode on a substrate, is inserted into these electrodes, has the charge transporting 
bed of at least one layer, and a luminous layer, respectively, and has a protective layer as the best layer 
further. In addition, a charge transporting bed is omissible. And a cathode consists of small metals or alloys 
of a work function which are formed by the spatter as above-mentioned. 

[0015] The example of composition of the organic light emitting device manufactured by this invention is 
shown in drawing 1 . The EL element shown in this drawing has the positive electrode 22, a hole injection 
and a transporting bed 23, luminescence and the electron-injection transporting bed 24, and a cathode 25 



one by one on a substrate 21. 

[0016] The EL element of this invention can be considered not only as the example of illustration but as 
various composition, for example, can prepare a luminous layer independently and can also be considered 
as the composition between which the electron-injection transporting bed was made to be placed between 
this luminous layer and metal electrode. Moreover, you may mix a hole injection and a transporting bed 23. 
and a luminous layer if needed. 

[0017] Although a cathode forms membranes as mentioned above, organic layers, such as a luminous layer, 
can be formed with vacuum deposition etc. and a positive electrode can be formed by vacuum 
evaporationo. the spatter, etc., each of these films can carry out patterning by methods, such as etching, 
after mask vacuum evaporationo or film formation if needed, and can obtain a desired luminescence pattern 
by this. Furthermore, a substrate is TFT (TFT) and it can also consider as a display and a drive pattern as 
it is by forming each film according to the pattern, the last — SiOX etc. — what is necessary is just to 
form the protective layer which consists of organic materials, such as inorganic material and Teflon 
[0018] With the composition which takes out the light which emitted light from the substrate 1 side, even if 
a protective layer is transparent, it may be opaque. What is necessary is to choose and use transparent 
material (for example, Si02, SIALON, etc.), or to control thickness, and just to make it become 
transparence (for the permeability of luminescence light to be 80% or more preferably), when making it 
transparent. Generally, thickness of a protective layer is set to about 50-1200nm. What is necessary is just 
to form a protective layer by the general spatter, the vacuum deposition, etc. 

[0019] Furthermore, in order to prevent oxidization of the organic layer of an element or an electrode, it is 
desirable to form a closure layer on an element. A closure layer pastes up and seals closure boards, such 
as a glass plate, using adhesive resin layers, such as commercial photoresist adhesives of low 
hygroscopicity, epoxy system adhesives, silicone system adhesives, and a bridge formation ethylene- 
vinylacetate-copolymer adhesives sheet, in order to prevent invasion of moisture. A metal plate, a plastic 
sheet, etc. can also be used besides a glass plate. 

[0020] Next the organic layer prepared in the EL element of this invention is described. 

[0021] A luminous layer has an electron hole (hole) and electronic pouring functions, those transportation 

functions, and the function to make the reunion of an electron hole and an electron generate an exciton. It 

is desirable to use a neutral compound for a luminous layer comparatively electronically. 

[0022] A charge transporting bed has the function which bars the function which makes easy pouring of 

the electron hole from a positive electrode, the function to convey an electron hole, and an electron, and is 

also called a hole-injection transporting bed. 

[0023] In addition, when the electron-injection transportation function of the compound used for a 
luminous layer if needed is not so high, you may prepare the electron-injection transporting bed which has 
the function which bars the function which makes pouring of the electron from a cathode easy, the 
function to convey an electron, and an electron hole between a luminous layer and a cathode as mentioned 
above. 

[0024] A hole-injection transporting bed and an electron-injection transporting bed increase - Make the 
electron hole and electron which are poured in to a luminous layer shut up, make a recombination field 
optimize, and improve luminous efficiency. 

[0025] In addition, in each, you may prepare separately a hole-injection transporting bed and an electron- 
injection transporting bed in a layer with a pouring function, and a layer with a transportation function. 
[0026] Especially although the thickness of a luminous layer, the thickness of a hole-injection transporting 
bed, and especially the thickness of an electron-injection transporting bed are not limited but it changes 
also with formation methods, it is usually desirable to be referred to as 10-100nm about 5-100nm. 
[0027] What is necessary is just to make them into of the same grade as the thickness of a lurninous layer 
or 1 / about 10 to 10 times, although the thickness of a hole-injection transporting bed and the thickness 
of an electron-injection transporting bed are based on the design of a recombination radiation field. When 
dividing the pouring layer and transporting bed of an electron or an electron hole, it is desirable that set a 
pouring layer to Inm or more, and a transporting bed sets to 20nm or more. The upper limit of the 



thickness of the pouring layer at this time and a transporting bed is [ in a pouring layer ] usually about 
lOOnm at about 100nm and a transporting bed. It is the same when preparing two layers of pouring 
transporting beds about such thickness. 

[0028] Moreover, taking into consideration the carrier mobility and carrier density (decided by ionization 
potential and the electron affinity) of the luminous layer and electron-injection transporting bed to combine, 
or a hole-injection transporting bed, in controlling thickness, it is possible to design a recombination field 
and a luminescence field freely, and design of the luminescent color, control of the luminescence 
brightness and emission spectrum by the interference effect of two electrodes, and control of the spatial 
distribution of luminescence are enabled. 

[0029] The luminous layer of the EL element of this invention is made to contain the fluorescence nature 
matter which is the compound which has a luminescence function. As this fluorescence nature matter, 
metal complex coloring matter, such as tris (8-quinolinolato) aluminum which is indicated by JP,63- 
264692,A etc., is mentioned, for example. In addition, in addition to this, a Quinacridone, a coumarin, 
rubrene, styryl system coloring matter, other tetrapod phenyl butadienes, an anthracene, a perylene. a 
coronene, a 12-phtalo peri non derivative, etc. can also be used alone. A luminous layer may serve as an 
electronHnjection transporting bed, and. in such a case, it is desirable to use tris (8-quinolinolato) 
aluminum etc. Vacuum evaporation© etc. should just carry out these fluorescence nature matter. 
[0030] Moreover, organometallic complexes, such as tris (8-quinolinolato) aluminum, an OKISA diazole 
derivative, a perylene derivative, a pyridine derivative, a pyrimidine derivative, a quinoline derivative, a 
quinoxaline derivative, a diphenyl quinone derivative, a nitration fluorene derivative, etc. can be used for the 
electron-injection transporting bed prepared if needed. As mentioned above, an electron-injection 
transporting bed may serve as a luminous layer, and. in such a case, it is desirable to use tris (8- 
quinolinolato) aluminum etc. What is necessary is just to depend formation of an electron-injection 
transporting bed as well as a luminous layer on vacuum evaporationo etc. . 

[0031] In addition, when dividing an electron-injection transporting bed into an electron-injection layer and 
an electronic transporting bed and ****(ing) it, a desirable combination can be chosen and used out of the 
compound for electron-injection transporting beds. At this time, it is desirable to carry out a laminating to 
the order of the layer of a compound with the large value of an electron affinity from a cathode side. It is 
the same when preparing an electron-injection transporting bed more than two-layer about such order of a 
laminating. 

[0032] Moreover, the various organic compounds indicated by JP.63-295695,A. JP,2-191694,A, JP,3-792,A, 
JP.5-234681.A, JP,5-239455.A, JP,5-2991 74,A. JP.7-126225,A. JP,7-126226,A. JP.8-1001 72,A. and the 
EP0650955A1 grade can be used for a hole-injection transporting bed. For example, they are a tetrapod 
aryl BENJISHIN compound (a tetrapod aryl diamine or tetrapod phenyl diamine : TPD), the third class 
amine of aromatic series, a hydrazone derivative, a carbazole derivative, a triazole derivative, an imidazole 
derivative, the OKISA diazole derivative that has an amino group, the poly thiophene, etc. What is 
necessary is to use these compounds as another layer, to carry out the laminating of them or just to mix 
them, when two or more sorts may be used together and it uses together. 

[0033] When dividing a hole-injection transporting bed into a hole-injection layer and an electron hole 
transporting bed and ****(ing) it, a desirable combination can be chosen and used out of the compound for 
hole-injection transporting beds. At this time, it is desirable to carry out a laminating to the order of the 
layer of the small compound of ionization potential from positive electrode sides (ITO etc.). Moreover, it is 
desirable to use the good compound of thin film nature for a positive electrode front face. About such 
order of a laminating, when preparing a hole-injection transporting bed more than two-layer, it is the same. 
By considering as such order of a laminating, driver voltage can fall and generating of current leak, and 
generating and growth of a dark spot can be prevented. Moreover, since vacuum evaporationo is used when 
element-izing, an about 1-1 Onm thin film can also prevent decline in the efficiency by color tone change 
and the resorption of the luminescent color, even if ionization potential is small in a hole-injection layer and 
it uses a compound which has absorption in a visible region, since it can consider as homogeneity and a 
pinhole free-lancer. 



[0034] A hole-injection transporting bed should just carry out the vacuurh evaporationo of the above- 
mentioned compound like a luminous layer etc. 

[0035] As for the transparent electrode used as a positive electrode, in this invention, it is preferably 
desirable to determine the material and thickness of a positive electrode that the permeability of the light 
which emitted light will become 80% or more. It is desirable to specifically use for a positive electrode the 
polypyrrole which doped tin dope indium oxide (ITO), zinc dope indium oxide (IZO), Sn02, and the dopant. 
Moreover, as for the thickness of a positive electrode, it is desirable to be referred to as about 1 0-500nm. 
Moreover, in order to raise the reliability of an element, it is required for driver voltage to be low. 
[0036] In composition of taking out the light which emitted light from the substrate side as a substrate 
material, the transparence or translucent material of glass, a quartz, a resin, etc., etc. is used. Moreover, 
you may control the luminescent color using the color conversion film which contains a color filter film and 
the fluorescence nature matter in a substrate, or a dielectric reflective film. 

[0037] Usually, although the organic EL element of this invention is used as a direct-current drive type EL 
element, it can also be considered as an alternating current drive or a pulse drive. Applied voltage Is usually 
made into about 5-20 V. 
[0038] 

[Example] Hereafter, the concrete example of this invention is shown with the example of comparison, and 
this invention is further explained to a detail. 

[0039] Patterning of the ITO was carried out to 200nm in thickness as a transparent electrode in the 
spatter on the <example 1> glass substrate, and it cleaned ultrasonically using neutral detergent, an 
acetone, and ethanol, and subsequently it pulled up out of boiling ethanol, and dried. It is this transparent- 
electrode front face UV/03 After washing, it fixed to the substrate electrode holder of a vacuum 
evaporation system, and the inside of a tub was decompressed to 1x10 - 4 or less Pa. 
[0040] subsequently, having maintained the reduced pressure state — N and N' - diphenyl-N and N' — the 
-m-tolyl -4 and 4' — the - diamine -1 and V — the vacuum evaporationo of the - biphenyl (TPD) was 
carried out to the thickness of 55nm by evaporation-rate 0.2 nm/sec, and it considered as the hole- 
injection transporting bed 

[0041] Furthermore, it is Alq3, with reduced pressure maintained. : The vacuum evaporationo of the tris (8- 
quinolinolato) aluminum was carried out to the thickness of 50nm by evaporation-rate 0.2 nm/sec, and it 
considered as electron-injection transportation and the luminous layer. 

[0042] Subsequently, it moved from the vacuum evaporation system to the sputtering system, and the 
cathode was formed in thickness of 200nm by using a Ag-Mg alloy (Mg:5at%) as a target in DC spatter. Gas 
pressure was set to 15Pa at the spatter gas at this time using Kr. Moreover, injection power was 400W. 
[0043] It is Si02 to the last. The spatter was carried out to the thickness of 200nm, and the organic thin 
film light emitting device (EL element) was obtained as a protective layer. This organic EL light emitting 
device makes every two parallel stripe-like cathodes and eight parallel stripe-like positive electrodes 
intersect perpendicularly mutually, respectively, arranges the element simple substance (pixel) of each 
other in every direction 2x2mm at intervals of 2mm, and is taken as the 16-pixel element of 8x2. 
[0044] It is N2 to this organic thin film light emitting device. Direct current voltage was impressed in 
atmosphere and the continuation drive was carried out with the fixed current density of 10 mA/cm2. In 
early stages, luminescence of the green (luminescence maximum-wave length lambdamax =520nm) of 9V 
and 200 cd/cm2 has been checked, the half line of brightness — 500 hours — it is — elevation of driver 
voltage in the meantime — 2V it was . 

The current leak per 160 pixels was investigated about organic EL-element 10 sheet obtained like the 
<example 2> example 1. In addition, as for current leak, resistance considered the following [10 Kohm ] as 
leak generating. The result is shown in Table 1 . 

[0045] In the manufacture method of the organic EL element of the <example 3> example 1, spatter gas 
was changed to Xe from Kr, and also the organic EL element was obtained similarly. The amount of 
luminescence and half line were the same as that of an example 1. Thus, about the formed organic EL 
element, the destructive number by current leak was investigated like the example 2. The result is shown in 



Table 1. 

[0046] in the manufacture method of the organic EL element of the <example 4> example 1, Ar1% was 
added for spatter gas to Kr — it used, and gas pressure at the time of a spatter was set to 20Pa and 
injection power 200W, and also the organic EL element was obtained similarly The amount of luminescence 
and half line were the same as that of an example 1 . Thus, about the formed organic EL element, the 
destructive number by current leak was investigated like the example 2. The result is shown in Table 1. 
[0047] In the manufacture method of the organic EL element of the <example 5> example 4, when the gas 
which adds spatter gas to Kr was changed into each of Ne and helium from Ar and the cathode was formed 
similarly, the almost same result as an example 4 was obtained. 

[0048] in the manufacture method of the organic EL element of the <example 6> example 1. Ar1% was 
added for spatter gas to Xe — it used, and gas pressure at the time of a spatter was set to 20Pa and 
injection power 200W, and also the organic EL element was obtained similarly The amount of luminescence 
and half line were the same as that of an example 1 . Thus, about the formed organic EL element, the 
destructive number by current leak was investigated like the example 2. The result is shown in Table 1. 
[0049] In the manufacture method of the organic EL element of the <example 7> example 1, gas pressure 
of spatter gas Kr was set to 5Pa and injection power 300W, and also the organic EL element was obtained 
similarly. With the element without leak, although the amount of luminescence was equivalent to the 
example 1 . half line fell from the example 1 . Thus, about the formed organic EL element, the destructive 
number by current leak was investigated like the example 2. The result is shown in Table 1. 
[0050] In the manufacture method of the organic EL element of the <example 8> example 1 , Ar was used 
for spatter gas, the gas pressure was set to 1 5Pa and injection power 200W, and also the organic EL 
element was obtained similarly. With the element without leak, although the amount of luminescence was 
equivalent to the example 1, half line fell from the example 1. Thus, about the formed organic EL element, 
the destructive number by current leak was investigated like the example 2. The result is shown in Table 1 . 
[0051] in the manufacture method of the organic EL element of the <example 9> example 1. Ar20% was 
added for spatter gas to Kr — it used, and gas pressure at the time of a spatter was set to 20Pa and 
injection power 200W, and also the organic EL element was obtained similarly With the element without leak, 
although the amount of luminescence was equivalent to the example 1. half line fell from the example 1. 
Thus, about the formed organic EL element, the destructive number by current leak was investigated like 
. the example 2. The result is shown in Table 1. 
[0052] In the manufacture method of the organic EL element of the <example 1 of comparison> example 1, 
spatter gas was changed to Ar100%, gas pressure at the time of a spatter was set to 3Pa and injection 
power 200W. and also the organic EL element was obtained similarly. Thus, about the formed organic EL 
element, the destructive number by current leak was investigated like the example 1. Although the result 
was shown in Table 1 . current leak has not used it as an element mostly. 
[0053] 
[Table 1] 
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[0054] 

[Effect of the Invention] According to this invention, the adhesion of the film in a cathode interface is 
improved, the damage to the organic EL-element structure decreases, the electrostatic discharge of an 
organic EL element can be prevented, and the reinforcement of an element becomes possible. Moreover, 
the aforementioned cathode can be manufactured, without being restricted to the vapor pressure of 
material etc. 



[Translation done.] 



' * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram showing the example of composition of an organic EL element. 
[Description of Notations] 

21 Substrate 

22 Positive Electrode 

23 Hole Injection and Transporting Bed 

24 Luminous Layer 

25 Cathode 
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